Résumé. 2014 Nous étudions les seuils de l'instabilité hydrodynamique d'un nématique homéotrope soumis à un cisaillement elliptique. Nous analysons le rôle du changement de symétrie causé par la variation de l'ellipticité du cisaillement au voisinage du cas dégénéré de la polarisation circulaire.
1. Introduction. - The effect of an elliptical shear on a homeotropic layer of nematic material has been the subject of a variety of experimental studies : description of one dimensional (rolls) [1, 2] and two dimensional (squares, hexagons) [3] instability patterns; « elasticity &#x3E;&#x3E; of the roll pattern from the study of individual defects of the structure [4] ; « melting » of the two dimensional structures [5] . In this article, we discuss the effect of the changes in the symmetry caused by variation of the ellipticity of the shear, which plays the role of an external field for the direction of the convective rolls. where D is a diffusivity for the nematic orientation. N has the structure of a Reynolds number for the problem.
The liquid crystal used is MBBA [6] (p. methoxybenziliden p.n. butylanilin) which is nematic from 18 to 46 OC. Problems of temperature stability arise from the rapid variation of elastic (K ) [7] and viscous (y) [8] shape predicted by (2) : a cusp is observed for the roll threshold near the 45° line corresponding to the value E = 1 where the shear becomes circular in the bulk of the cell.
The existence of two branches symmetrical with respect to this axis is obvious from symmetry considerations as is also substantiated by the observation of the direction of the rolls ( Fig. 3 ) : in the lower octant (E 1 ), the rolls form an angle g/ -20° with the x axis nearly independent of E; the upper octant (E &#x3E; 1) is obtained by exchanging the role of x and y in the experiment, the angle is This experimental value observed also by [1, 3] is much larger than the theoretical one 4/ -30 (J. M. Dreyfus and C. D. Mitescu [9] have introduced in the calculation [2] convective terms which may explain this disagreement). The existence of a quasi discontinuous change of angle 4/ (Fig. 3) around the value E = 1 (circular polarization) is associated with the change of symmetry of the hydrodynamic shear around this particular value. It is thus reasonable to relate the cusp in the threshold curve to the effect of the degeneracy around the E = 1 value.
J. Sadik and coworkers [10] have recently proposed an analysis of this cusp. We will not reproduce their argument which is based on an extensive development of the above symmetry argument (in particular x --+ y and 0 --+ 7r/2 -4/) applied to the linear solu-tion of the nematodynamic problem. We will write instead an « ad hoc » equation for threshold which reproduces their main result. The analysis leading to the form (2) [2] . In such conditions, the threshold can be written as a symmetric expansion of (2) in powers of X o/d and Yold (formula (55) of [10] ) :
The absence of linear term comes from the invariance of the problem with changes x --x, y --y. The absolute value in the right hand side of (3) [1, 3] . Large values of the cusp angle are obtained for small film thicknesses. The limit of validity of the analysis occurs when the thickness becomes smaller than a value ofthe order of the amplitudes of displacement of the plates. On figure 6 , we have summarized the variation of the cusp angle for different f and d, which agrees with the expression (4) in the limit of validity (large f and d) of the calculation of [10] . The slope K of the straight line on figure 5 gives a value B = 12 + 5.
In order to analyse the step (Fig. 2) T he result is reminiscent of the problem of RayleighBenard instability in a homeotropic nematic heated from above [12] recently analysed by M. Gabay [13] . In [15] .
